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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 
On page 19, line 15, "angel" should be changed to -angle-. 
Appropriate correction is required. 

Information Disclosure Statement 

2. The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other 
information submitted for consideration by the Office, and MPEP § 609.04(a) states, 
"the list may not be incorporated into the specification but must be submitted in a 
separate paper." Therefore, unless the references have been cited by the examiner on 
form PTO-892, they have not been considered. 

Claim Objections 

3. Claims 1,17-18 are objected to because of the following informalities: 

In claim 1, line 4, "first lens element" should be changed to -first lens unit-. 

In claim 1, line 8, "second lens element" should be changed to 
-second lens unit-. 

In claim 17, line 4, "first lens element" should be changed to -first lens unit-. 

In claim 17, line 8, "second lens element" should be changed to 
-second lens unit-. 
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In claim 18, line 4, "first lens element" should be changed to -first lens unit-. 

In claim 18, line 8, "second lens element" should be changed to 
-second lens unit-. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-2, 4, 9-10, and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hata (U.S. Patent No. 4,993,814). 

Regarding claim 1, Hata shows in Figs. 8-9, a lens system comprising: in order 
from the front to the rear, a first lens unit (I) having a negative optical power, the first 
lens element consisting of a lens element (L1) whose rear surface has a concave 
shape; an aperture stop (3); and a second lens unit (II) having a positive optical power, 
the second lens element comprising three lens elements (L2,L3, and L4), wherein the 
following condition is satisfied: 0.7<td/f<1.3 (i.e., according to tables 17-18, (td = di + d 2 
...d 9 , thus td/awe 17 = 21 .95, td te we w = 22.02 respectively, and given f = 23.0, td/We 17 = 
0.95, and td/ff aWe w = 0.95, therefore the ratio of system lens length to focal length 
provided by Hata meets the above conditions) where td denotes a length of the entire 
lens system, and f denotes a focal length of the entire lens system (see tables 17-18). 
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Regarding claims 2 and 10, Hata shows in Figs. 8-9, a lens system wherein the 
following conditions are satisfied: 0.8<lf1l/f<2.5, 0.1<d2/f<0.8, where f1 denotes a focal 
length of the first lens unit, and d2 denotes an interval from a rearmost surface of the 
first lens unit to a foremost surface of the second lens unit (see calculations below). 



Application/Control Number: 1 0/771 ,789 Page 5 
Art Unit: 2878 

Calculations 

P = ^ Eq [2-5] p. 31 from table 17: 

thus, Pj[ = Rjjh and p = « = '59 

R 1 ^2 r? 0 = 100 

P eo = 5 _ + P . Eg [3-12] p. 59 ^ = 54.23 

" 1-P,(d/n) 2 R 2 = 12.70 



1.59-1.00 d = 160 

f = 17.0 



54.23 1.59-1.00 



, 1.59 - 1.00 1.60 12.70 ^ jm 

U -5T23—T59 d 2=«>0 



00108 0/wo , 
0.0464 



d 3 = 1.00 



1 - 0.0108*10063 

= 0.057 f-eq = TT = ' 740 
'eg 

where f eq = f1 
thus, 0.8< 17.4011 7.0 <2.5 

0.8< 102 <2.5 
and 

0.1<(3.00+lf0)/f7.0<0.8 
0.1 < 0.24 <0.8 
Therefore the following conditions are satisfied: 
0.8< |f1|/f <2.5 
0.1<d2/f<0.8 

Regarding claims 4 and 12, Hata shows in Figs. 8-9 that the second lens unit has 
one or more aspherical surfaces. 
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Regarding claim 9, Hata shows in Figs. 8-9 a lens system comprising: in order 
from the front to the rear, a first lens element (Li) having a meniscus shape whose 
concave surface is directed rearward and having a negative optical power (i.e., negative 
lens element (L<|) whose image side surface has a stronger refractive power than its 
object side surface, col. 11, lines 17-18); an aperture stop (3, i.e., aperature diaphragm, 
col. 16, lines 5-6); a second lens element (L 2 ) whose both lens surfaces have a convex 
shape; a third lens element (L 3 ) whose both lens surfaces have a concave shape; and a 
fourth lens element (L 4 ) whose rear surface has a convex shape and having a positive 
optical power, wherein lens elements included in the lens system are only the first to 
fourth lens elements. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 5-6,13-14 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hata (U.S. Patent No. 4,993,814) in view of Raynor (Publication No. 
U.S. 2002/0079491 A1). 

Regarding claims 5 and 13, Hata discloses the claimed invention as stated 
above. Hata does not disclose that the lens system forms an image on a photosensitive 
surface of a photoelectric conversion element. Raynor shows in Figs. 6-8 a solid state 
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image sensor comprising a microlens array. It would have been obvious to one skilled in 
the art to provide the image sensor of Raynor to the device of Hata for the purpose of 
capturing an image formed at the end of a lens system resulting in a digital signal. 

Regarding claims 6 and 14, Hata discloses the claimed invention as stated 
above. Hata does not disclose that a photoelectric conversion element which receives 
light of an image formed by the lens system. Raynor shows in Figs. 6-8 a solid state 
image sensor comprising a microlens array. It would have been obvious to one skilled in 
the art to provide the image sensor of Raynor to the device of Hata for the purpose of 
capturing an image formed at the end of a lens system resulting in a digital signal. 

Regarding claim 1 8, Hata discloses the claimed invention as stated above. Hata 
does not disclose an image-taking apparatus with a lens system comprising: a 
photoelectric conversion element which receives light of an image formed by the lens 
system, wherein the following condition is satisfied: 15°<0<25° where 0 denotes an 

angle formed by an off-axis principal ray which are directed from a rearmost surface of 
the second lens unit to a maximum image height on a photosensitive surface of the 
photoelectric conversion element and an axis principal ray. It would have been obvious 
to one skilled in the art to provide the image sensor of Raynor to the device of Hata for 
the purpose of capturing an image formed at the end of a lens system resulting in a 
digital signal. In addition, it has been held that where the general conditions of a claim 
are discloses in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. It would have also been obvious to one skilled in the art to provide 
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a lens system that directs light rays in the desired angular range for the purpose of 
providing desired image detection and improved performance. 

8. Claims 8 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hata (U.S. Patent No. 4,993,814). 

Regarding claims 8 and 16, Hata discloses the claimed invention as stated 
above. Hata does not disclose an image-taking apparatus wherein the following 

condition is satisfied: 15°<9a <25° where 0a denotes an angle formed by an off-axis 

principal ray which are directed from a rear surface of fourth lens element to a maximum 
image height a photosensitive surface of the photoelectric conversion element and an 
on-axis principal ray. It has been held that where the general conditions of a claim are 
discloses in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. It would have been obvious to one skilled in the art to provide a 
lens system that directs light rays in the desired angular range for the purpose of 
providing desired image detection and improved performance. 

Allowable Subject Matter 

9. Claims 3,7,1 1 and 15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

1 0. The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claims 3 and 1 1, the prior art fails to disclose or make 
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obvious, either singly or in combination, a lens system, comprising, in addition to the 
other recited features of the claim, a lens element which satisfies the following 
condition: n>2.0 where n denotes a refractive index of the material of the lens element. 

Regarding claim 7, the prior art fails to disclose or make obvious, either singly or 
in combination, an image-taking apparatus comprising, in addition to the other recited 
features of the claim, a lens system wherein the following condition is satisfied: 

0.19<(tanco - <|>/2f)/(1 - ok/f)<0.37 where § denotes an effective diameter of a rearmost 

surface of the second lens unit, co denotes a half-field angle of the entire lens system 

determined by an effective region of the photosensitive surface of the photoelectric 
conversion element, and ok denotes a distance from a rearmost surface of the entire 
lens system to a position of a rear principal point of the entire lens system. 

Regarding claim 15, the prior art fails to disclose or make obvious, either singly 
or in combination, an image-taking apparatus, comprising, in addition to the other 

Q 

recited features of the claim, wherein the following condition is satisfied: 

0.19<(tancoa - <J>/2f)/(1 - oka/f)<0.37 oka/f)<0. 37 where <|>a denotes an effective diameter 

of a rear surface of the fourth lens element, coa denotes a half-field angle of the entire 

lens system determined by an effective region of a photosensitive surface of the 
photoelectric conversion element, and oka denotes a distance from a rearmost surface 
of the entire lens system to a position of a rear principal point of the entire lens system. 

1 1 . Claim 17 is allowed if claim overcomes claim objections. 

12. The following is an examinees statement of reasons for allowance. 
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Claim 17 is allowed because the prior art fails to disclose or make obvious, 
either singly or in combination, an image-taking apparatus, comprising, in addition to the 
other recited features of the claim, a lens system, wherein the following condition is 

satisfied: 0.19<(tanco - <|>/2f)/(1 - ok/f)<0.37 where § denotes an effective diameter of a 

rearmost surface of the second lens unit, o denotes a half-field angle the entire lens 

system determined by an effective region of a photosensitive surface of the 
photoelectric conversion element, and denotes a distance from a rearmost surface of 
the entire lens system to a position of a rear principal point of the entire lens system. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

1 3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Hirakawa (U.S. Patent No. 5,233,474) discloses a wide-angle lens system. 

Ogasawara (U.S. Patent No. 5,619,380) discloses an objective optical system for 
endoscopes. 

Doh (U.S. Patent No. 5,812,327) discloses an imaging lens. 
Nakabayashi (U.S. Patent No. 6,018,425) discloses a wide-angle lens assembly 
and method. 

Nanba (U.S. Patent No. 6,236,521 B1) discloses an objective lens and image 
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pickup device using the same. 

Nagaoka (U.S. Patent No. 6,243,217 B1) discloses an objective lens system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Wyatt whose telephone number is (571)-272- 
5974. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Porta can be reached on (571)-272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





K.W. 



x DAVID PORTA 
S ?r^soRY PATENT EXAMINER 
'fu^OLGGY CENTER 2800 



